Substitution of tyrosine 293 of GLUT1 locks the transporter into an outward facing conformation.
Tyrosines 292 and 293 in the mammalian glucose transporter GLUT1 have been substituted by either isoleucine or phenylalanine. Chinese hamster ovary clones that were transfected with Tyr-292-->Ile, Tyr-292-->Phe, Tyr-293-->Ile, and Tyr-293-->Phe constructs of GLUT1 were shown, by Western blotting and cell surface carbohydrate labeling, to have expression levels that were comparable with the wild type. The Vmax for 2-deoxy-D-glucose transport was markedly reduced only as a result of the Tyr-293-->Ile mutation. The ability of the Tyr-293-->Ile mutated GLUT1 to bind the exofacial ligand 2-N-4-(1-azi-2,2,2-trifluoroethyl)benzoyl-1,3-bis-(D-mannos- 4-yloxy)-2- propylamine (ATB-BMPA) and the endofacial ligand cytochalasin B were assessed by photolabeling procedures. The ability to bind the bis-mannose compound was unimpaired, whereas the ability to bind cytochalasin B was totally abolished, and the level of labeling was lower than in the nontransfected clone. Affinities of the wild-type and Tyr-293-->Ile GLUT1 for D-glucose, the exofacial ligands (ATB-BMPA and 4,6-O-ethylidene-D-glucose), and the endofacial ligand (cytochalasin B) were assessed by the ability of these agents to displace the radioactive ATB-BMPA photolabel. These data indicated that the Tyr-293-->Ile substitution produced no change in the affinity for D-glucose, a relatively small enhancement in the affinity for exofacial ligands, but a large approximately 300-fold reduction in affinity for cytochalasin B, suggesting that the mutated GLUT1 is locked in an outward facing conformation. The observation that the Tyr-293-->Ile mutant transporter can bind nontransported C4 and C6 substituted hexose analogues but cannot catalyze transport is interpreted as indicating that Tyr-293 is involved in closing the exofacial site around C4 and C6 of D-glucose in the transport catalysis process.